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ABSTRACT
An exceptionally bright new X-ray source in the Large Magellanic Cloud was
discovered by the Swift/BAT telescope on MJD 54923 (2 April 2009), and shown to
have a pulse period of 27s using follow-up observations by RXTE/PCA (Krimm et
al. 2009). We report here on detailed timing observations taken over the following
weeks using Fermi/GBM which reveal an excellent orbital solution and indicate that
the source flux peaked at ∼ 1038 erg s−1. In addition, we report on follow-up opti-
cal observations (spectroscopic and photometric) which permit a classification of the
mass donor star as B1Ve, and furthermore reveal a strong optical modulation at a
period consistent with the binary period found from the Fermi/GBM data - 27.4 d.
The dynamical mass estimate for the Be star is not in agreement with that expected
for a B1V star - a mismatch similar to this has been previously reported for the few
other Magellanic Cloud stars that also have dynamical mass estimates. In addition,
the neutron star magnetic field determination from the X-ray data (∼ 1013 G) adds
further evidence to the possibility that many such stars in High Mass X-ray Binary
systems may have magnetic fields greater than previously expected (∼ 1012 G).
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1 INTRODUCTION AND BACKGROUND
The Be/X-ray binary systems represent the largest sub-class
of all High Mass X-ray Binaries (HMXB). A survey of the lit-
erature reveals that of the∼240 HMXBs known in our Galaxy
and the Magellanic Clouds (Liu, van Paradijs, & van den
Heuvel 2005, 2006), ≥50% fall within this class of binary.
In fact, in recent years a substantial population of HMXBs
has emerged in the Small Magellanic Cloud (SMC), compa-
rable in number to the Galactic population, though unlike
the Galactic population, all except one of the SMC HMXBs
are Be star systems. In these systems the orbit of the Be star
and the compact object, presumably a neutron star, is gener-
ally wide and eccentric. X-ray outbursts are normally associ-
ated with the passage of the neutron star close to the circum-
stellar disk (Okazaki & Negueruela 2001) and generally are
classified as Types I or II (Stella, White, & Rosner 1986)). The
Type I outbursts occur periodically at the time of the perias-
tron passage of the neutron star, whereas Type II outbursts
are much more extensive and occur when the circumstellar
material expands to fill most, or all of the orbit. General re-
views of such HMXB systems may be found in Reig (2011),
Negueruela (1998), Corbet et al. (2009) and Coe (2000); Coe
et al. (2009)
In this paper we present the analysis of X-ray and
optical data from the recently discovered transient system
Swift J0513.4-6547 in the Large Magellanic Cloud (LMC). The
source was initially detected by the Swift observatory and a
pulse period of 27.2s identified (Krimm et al. 2009). Follow-
ing the convention established by Coe et al. (2005) of naming
pulsating X-ray binary systems in the Magellanic Cloud by
their pulse period we will refer to this source as LXP 27.2
throughout this work.
Krimm et al. (2009) associated the X-ray source with the
source 2MASS 05132826-6547187. This counterpart was sub-
sequently identified as the R∼15.5 star 59.5431.442 in the
MACHO database, but no optical period was detected in
those data (Schmidtke & Cowley 2009). Detailed follow-up
observations by the GROND optical telescope (Greiner et
al. 2009) established the optical-IR magnitudes of the coun-
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Figure 1. I-band image of the 4 x 4 arcmin field around LXP 27.2
taken with the Faulkes Telescope. The optical counterpart is indi-
cated.
terpart and suggested that there was evidence for an opti-
cal/NIR brightening over previous archival measurements.
Such a brightening is often associated with an X-ray outburst
from a Be/X-ray binary system. Finger & Beklen (2009) sub-
sequently reported the detection of the same pulse period in
data from the Fermi/GBM telescope over many days.
The Swift/XRT telescope detected LXP 27.2 on several
occasions and those data can be used to established the
best position of the X-ray source as RA(J2000) = 05h13m28s,
Dec(J2000) =−65◦47′20′′, with an estimated uncertainty of
1.9 arcsec radius (Krimm et al. 2009). This position is consis-
tent with that of a V∼15 star identifiable in several existing
catalogues. Figure 1 shows an I-band image of LXP 27.2.
The source was re-detected by XMM-Newton and Swift
in Aug and Sep 2014 respectively, both occasions falling close
to the time of optical maximum and hence the outbursts were
proposed to be evidence of on-going Type I outbursts from
this system (Sturm et al. 2014).
2 OGLE ANDMACHO DATA
Optical data from the Optical Gravitational Lensing Experi-
ment Phase IV (OGLE; Udalski, Kubiak, & Szymanski 1997;
Udalski 2003) were used to investigate the long-term be-
haviour of the optical counterpart in the LXP 27.2 system.
The source is identified as LMC 506.16.16 within the OGLE
IV phase of the project.
Shown in Figure 2 are the OGLE IV data covering 4.5
years (MJD 55260 - 56710) - this period starts after the dis-
covery X-ray outburst (MJD 54890 - 54950). It is immediately
apparent from the figure that the source exhibits regular op-
tical outbursts of ∼0.05 magnitudes in the I band.
Shown in Figure 3 are the OGLE IV data covering just
the first complete year of observations. From this figure the
regular modulation is very clear and reveals a broad modu-
lation with a Full Width Half Maximum (FWHM) of ∼12 d.
However, shown in Figure 4 are the OGLE IV data covering
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Figure 2. All the OGLE I-band data from Phase IV of the project.
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Figure 3. OGLE I-band data from the first complete year of observa-
tions.
the second complete year. There is a strong suggestion that
the outbursts are becoming sharper in phase over this year
with a FWHM closer to ∼9 d.
A Lomb-Scargle analysis of the whole OGLE data set af-
ter a simple polynomial detrending reveals a strong peak at
a period of 27.405d. The averaged, detrended pulse profile is
shown in Figure 5. Based on the entire data set, we can set an
ephemeris for the peak of the optical outbursts to be:
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Figure 4. OGLE I-band data from the second complete year of ob-
servations.
Topt = (55274.3 + n(27.405± 0.008))MJD (1)
The source was also detected in the much earlier MA-
CHO survey over the period MJD 49127 - 51531 and identi-
fied in their catalogue as the LMC star 59.5431.442. Though
Schmidtke & Cowley (2009) reported no obvious period in
those data, a reanalysis of just the red MACHO data re-
veals a dominant peak in the Lomb-Scargle power spectrum
at 26.6±0.8d. This is just consistent with the more accurate
OGLE period determination.
We can apply the technique discussed in Bird et al.
(2012) for interpreting such folded light curves. We find that
we have a average FWHM for the outburst peak of 0.35, and
a value for phase asymmetry of 1.5. This places LXP 27.2 just
outside of the zone occupied by non-radial pulsating sources
(or period aliases thereof) - see Figure 6. Hence we assume
that the 27.405d modulation represents the binary period of
the system. It is worth noting that the FWHM value of 0.35
is an average, and the values for each year vary from as high
as ∼0.5 in Figure 3 to ∼0.25 in Figure 4.
3 SAAO OBSERVATIONS
The optical data were taken with the 1.9 m Radcliffe
telescope at the South African Astronomical Observatory
(SAAO) on the night of 2014 September 25 (MJD 56925)
with a total observing time of 3000 s split between two ob-
servations. A 300 lines mm−1 reflection grating was used,
blazed at 4600A˚ with a slit width of 1.8′′along with the
SITe CCD. This resulted in a useful wavelength range of
λλ3900−6800 A˚. The resolution of the spectrum is∼ 2.4 pix-
els as determined from the FWHM value of Gaussian profiles
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Figure 5. Detrended I-band data averaged over all epochs and
folded at the period and ephemeris given in Equation 1.
fit to the arc lines in the comparison spectra, which corre-
sponds to∼5.5A˚. The signal-to-noise ratio (SNR) of the spec-
trum ranges from >80 at ∼55A˚ to around 30 at ∼6500, with
the SNR of ∼60 over the λλ4400− 5000 A˚ interval.
The data were reduced using the standard packages
available in the Image Reduction and Analysis Facility
(IRAF). Wavelength calibration was implemented using com-
parison spectra of Copper and Argon lamps taken immedi-
ately before and after the observation with the same instru-
ment configuration. The spectra were combined, normalised
and a redshift correction applied, corresponding to a reces-
sion velocity of 280 km s−1 (Richter et al. 1987).
The top panel of Figure 7 shows the full spectrum of LXP
27.2, smoothed with a boxcar average with width 3 pixels,
with the prominent Balmer series and Helium lines marked.
The bottom panel shows the spectrum, with no smoothing
applied, in the λλ3900 − 4900A˚ wavelength range, used for
classification.
The spectrum of LXP 27.2 is dominated by the rotation-
ally broadened hydrogen Balmer series. These lines originate
in the ’decretion’ disc around the Be star which is replen-
ished by the star’s rapid rotation. This disc is the source of
the emission lines that lead to the ’e’ designation. This is well
demonstrated by the Hα λ6253 and Hβ λ4861 lines, with
Hα in emission with an equivalent width of -8.3±1.2A˚. The
Hβ λ4861 line appears non-existent, the result of an emission
line superimposed on an absorption feature.
The low metallicity environment of the Magellanic
Clouds makes spectrally classifying early type stars difficult:
The metal lines required for classification using the tradi-
tional Morgan-Keenan (MK; Morgan et al. 1943) system are
either much weaker or are not present. As such, the opti-
cal counterpart of LXP 27.2 was classified using the system
developed by Lennon (1997) for B-type supergiants in the
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Figure 6. The positions occupied by SMC sources which exhibit optical modulation from the B star companion. The plot shows the folded
modulation profile characteristics - taken from Bird et al. (2012). The location of the LMC source LXP 27.2, assuming the same technique applies,
is indicated by the star symbol.
SMC, and implemented for the SMC and LMC by Evans et
al. (2006). This system has been normalised to the MK system
such that the classification criteria follows the same trends in
line strengths.
The spectrum does not show any evidence for the HeII
λλ4200, 4541 or 4686 A˚ lines above the noise level of the data,
suggesting a spectral type later than B0. The SiIV λ4088 A˚ line
is clearly present suggesting a spectral type B1 or later. The
relative strength of this line compared with those of the OII
spectrum confirm this classification. The absence (or pres-
ence) of the SiIV λ4116 A˚ is difficult to ascertain due to the
line’s proximity with the Doppler broadened Hδ line, how-
ever the presence of SiIII and absence of the MgIIλ4481 line
constrains the spectral type to earlier than B2.5.
The luminosity class of the counterpart was determined
using the ratio of HeI λ4121/HeI λ4143, which is anti corre-
lated with the SiIVλ4553/HeIλ4387 ratio recommended for
classification by Walborn & Fitzpatrick (1990). The former
decreases with increasing luminosity class (i.e. from I-V; de-
creasing luminosity) the latter increases with increasing lu-
minosity class. This line ratio suggests a luminosity class V.
The signal-to-noise and resolution of the spectrum make it
difficult to draw any firm conclusions based on this spec-
trum alone, however we note that this spectral and lumi-
nosity class are in good agreement with those derived below
from the photometric data, as such we classify the optical
counterpart of LXP 27.2 as a B1V star.
4 FAULKES TELESCOPE OBSERVATIONS
The optical counterpart to LXP 27.2 was observed remotely
at an airmass of 1.45 using the southern Faulkes Telescope
(Brown et al. 2013) on MJD 56576 (11 Oct 2013) Data were
collected under excellent observing conditions and the field
containing the source was imaged in all the standard Johnson
filters (U, B, V, R & I). Data on the standard star E267 were
also taken to calibrate the frames. The resulting magnitudes
are presented in Table 1.
In order to estimate the spectral class from these mag-
nitudes we need to adjust for the reddening to the LMC of
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Figure 7. Spectrum of LXP27.7 taken with the Radcliffe 1.9 m telescope at SAAO on 2014-09-25. The top panel shows the full λλ3900 − 6800A˚
wavelength range with the prominent Balmer series and Helium lines marked. The bottom panel shows the λλ3900− 4800A˚ subset of the data
along with the weaker metal lines. The spectrum has been normalised and redshift corrected by -280 km s−1.
Table 1. Optical magnitudes for the counterpart to LXP 27.2 deter-
mined in this work from the Faulkes Telescope (FT). Other magni-
tudes come from UCAC4 (Zacharias et al. 2013), USNO (Monet et al.
2003) and OGLE IV (this work).
Band FT UCAC4 USNO OGLE
U 14.18
B 15.17 14.92 15.3
V 14.96 14.95
R 14.90 15.45 15.5
I 14.86 14.8 - 15.1
E(B–V)=0.07 (Schlafly & Finkbeiner 2011) and for a distance
modulus of 18.5 (Walker 2012). To avoid any potential con-
tamination from the circumstellar disc surrounding the OB
star, just the U & B magnitudes were used for the following
estimate of the spectral class. Correcting the observed mag-
nitudes results in a (U–B) colour of -1.03 which corresponds
to a B0V star.
Assuming this is the correct spectral classification, we
can see the extent to which the other bands are modified by
emission from the circumstellar disk - see Figure 8. By fitting
a Kurucz model for a B0V star (T=30000K, log (g)=4.) to the U
& B points it is immediately apparent that there is a consid-
erable excess present redward of the B band. It is, of course,
possible that even the B band is slightly contaminated and
this would modify the final spectral classification, so we ad-
just our estimate of the spectral class to B0-B1V in agreement
with the spectral classification.
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Figure 8. Observed optical magnitudes for the counterpart to LXP
27.2 corrected for extinction and distance to the LMC. The resulting
magnitudes have been converted to flux and compared with a Ku-
rucz model for a B1V star (continuous line). The model is normalised
in the U band.
Figure 9. Swift/BAT count rates averaged over 6 day intervals. The
diamonds indicate the phases of the optical peaks according to the
ephemeris given in Equation 1.
5 X-RAY OBSERVATIONS
5.1 Swift observations
Shown in Figure 9 are the Swift/BAT count rates throughout
the outburst. As we do not have simultaneous optical pho-
tometry for this period we have indicated the phases of the
optical peaks seen subsequently in the OGLE data and given
in Equation 1. From this we can see that if the optical peak oc-
curs at periastron, then the X-ray outburst began close to this
phase - perhaps not surprising as this is the point at which
the neutron star would be closest to the circumstellar disk.
The source was also detected in the Swift/XRT instru-
ment on several occasions in 2009 & 2014. The three 2009
observations had a total exposure time of 4.6 ks. Shown in
Figure 10 is the time averaged spectrum of the 2009 data. The
parameters of the simple power law fit are presented in Ta-
ble 2. The photon index is typical of that seen in Be/X-ray
systems and the observed average flux corresponds to a lu-
Table 2. Best fit Swift/PC X-ray absorbed power-law model param-
eters from the 2009 observations.
Spectral parameter Value
NH (1.3± 0.5)× 1021
Photon index 0.92± 0.09
Observed Flux (4.4± 0.3)× 10−11
(0.3-10) keV erg cm−2 s−1
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Figure 10. Swift/PC time averaged spectrum from the three 2009
observations.
minosity of 1.3 × 1037 erg s−1 at the distance to the LMC of
50 kpc (Pietrzyn´ski et al. 2013).
5.2 Fermi observations
For pulse timing analyses we have used the 12 - 50 keV data
of the 12 Fermi/Gamma Ray Burst Monitor (Fermi/GBM) NaI
detectors. Pulsations from LXP 27.2 were detected from MJD
54891.0 to 54925.5. The data analysis is discussed in Camero-
Arranz et al. (2010).
Finger & Beklen (2009) made blind searches for pul-
sation from LXP 27.2 using these Fermi/GBM data. These
searches included both trial frequencies near the 36.66 mHz
(27.28 s period) Rossi X-ray Timing Explorer (RXTE) mea-
surement (Krimm et al. 2009), and trial frequency rates in
the range expected for accreting pulsars near Eddington lu-
minosity. The source was detected in five broad time inter-
vals between 2009 March 1 and March 28 (MJD 54891.0 -
54918.0). These showed the barycentric frequency rate rising
to 1.0−10 Hz s−1, then dropping to 8−12Hz s−1, suggesting a
combination of accretion induced torque and an orbital sig-
nature.
Assuming that the optical period represents the orbital
period, the orbital signature can be separated from the spin-
up trend. At high accretion rates an accretion disk is expected
to be present, and the spin-up rate, ν˙, will be proportional to
L6/7 where L is the luminosity (Ghosh & Lamb 1979). Using
the Swift/BAT count rate in the 15-50 keV range as a surrogate
for the luminosity, the spin-up rate can be modelled as ν˙ =
mC6/7 where C is the BAT rate and m a constant.
Initially we used an ad-hoc procedure to estimate the
spin-up trend and orbital elements from the Finger & Beklen
measurements. First C6/7 was integrated between two times
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Figure 11. The top panel shows the barycentric frequencies deter-
mined from Fermi/GBM measurements. The lower panel shows the
Swift/BAT count rate.
separated by the orbital period, thenmwas set to the change
in the barycentric frequency between these two times di-
vided by the integral. The spin-up trend was then calculated
from the BAT rates, and subtracted from these frequencies,
thereby leaving a constant frequency plus an estimate of the
orbital signature. From this, initial determinations of the or-
bital elements were made.
Next we made new searches for pulsations in frequency
and frequency rate using the pulsar time system, as given by
the initial orbital elements. To provide more time resolution
a set of shorter search intervals were used. This was possible
because fewer search trials were required for each interval
since narrower search ranges, based on the approximate or-
bital parameters and spin-up rate model, could be used. De-
tections where made in 8 intervals between MJD 54891.0 and
54925.5. Barycentric frequencies were computed and a joint
χ2 fit of the barycentric frequencies and the BAT rates was
made with a model of the form:
Fi = νi(1− βi) (2)
Xi = m
−1 ν˙i (3)
• Fi is the measured barycentric frequency at time ti
which is the frequency epoch of search interval i. Each epoch
is chosen as the mean exposure-weighted observation time.
• Xi is the average value of C6/7 between ti and ti+1.
• The model parameter νi is the orbitally corrected fre-
quency at time ti.
• βi is the orbital redshift factor at time ti which is a func-
tion of the orbital elements.
Table 3. Best fit binary model parameters. Tpi/2 is the epoch when
the mean orbital longitude equals 90o. ax sin(i) is the semi-major
axis. g = e sin(ω) and h = e cos(ω) with e the eccentricity, and ω is
the longitude of periastron. m is discussed in the text and Porbit is
the fixed orbital period.
Orbital parameter Value
Tpi/2 MJD 54899.02 ± 0.27
ax sin(i) 191 ± 13 lt-s
g 0.06 ± 0.04
h -0.03 ± 0.04
m (5.4±0.3)10−9 Hz s−1(cm2 s)6/7
Porbit 27.405 ± 0.008 days
e ≤0.17
• ν˙i is (νi+1 − νi)/(ti+1 − ti).
Using the resulting orbital elements new pulse searches
were made, and the fit updated.
Finally we made a model of the orbitally corrected fre-
quency history using the previous orbital elements and mea-
surements, selected a set of shorter intervals, and made new
pulse searches. For these shorter intervals the frequency rate
was set by the model, with only frequencies searched. De-
tections were made in 14 intervals. Barycentric frequencies
were computed for these intervals, and fit with the BAT
rates from the model discussed above. The upper panel of
Figure 11 shows the barycentric frequencies with the slope
shown for each interval based on the the model. The lower
panel shows the average BAT rate between neighboring fre-
quency epochs.
With the orbital period fixed to 27.405 days the χ2 was
9.80 with 8 degrees of freedom. The resulting best fit param-
eters are presented in Table 3.
The significance of the eccentricity is low. If g and h are
fixed to 0 the χ2 increases to 12.73 with 10 degrees of free-
dom. If the orbit were circular, then the F test shows a 50%
probability of higher χ2 difference occurring by chance. Fits
for the 2-d array of eccentricity perimeters sets a 95% confi-
dence upper limit to the eccentricity of 0.17.
If all the parameters including the orbital period are fit,
the χ2 drops to 9.67 with 7 degrees of freedom. The orbital
period estimate is Porbit = 27.10 ± 0.83 days, consistent with
the optical period.
5.3 Other reported X-ray observations
The source was observed by RXTE over the period MJD
54935 - 54953 (14 Apr 2009 - 2 May 2009) and the results are
presented in Krimm et al. (2013). They confirm the pulse pe-
riod originally detected by RXTE/PCA (Krimm et al. 2009)
and present weak evidence for a general spin-down trend oc-
curring after the period of time reported here from the Fermi
data. There is also evidence that the flux was falling rapidly,
so the RXTE observations obviously caught the source in the
final stages of its outburst.
Subsequently, Sturm et al. (2014) report more recent de-
tections of LXP 27.2 on MJD 56894 (25 Aug 2014) with XMM-
Newton, and with Swift on MJD 56916 (16 Sep 2014). From
Equation (1) we can infer that the optical phases of these ob-
servations are 0.02 and 0.82 - both close to optical maximum
(phase 0.0) and presumably to the periastron passage of the
neutron star. Such a recurrence of activity in LXP 27.2 is sup-
c© 0000 RAS, MNRAS 000, 000–000
8 M.J. Coe et al.,
0 10 20 30 40 50
Be Star Mass (M
O •
)
0.00
0.02
0.04
0.06
0.08
Pr
ob
ab
ilit
y 
Pe
r U
ni
t M
as
s 
(M
-
1 O • 
)
Figure 12. The probability distribution for the companion’s mass.
The pulsar’s mass is assumed to be 1.4 M, and the pole of the bi-
nary orbit is assumed to be random. The error on the mass function
is treated as gaussian.
ported by the last few data points in Figure 2 which show a
definite re-brightening of the optical counterpart since MJD
56800. If this continues we can expect a return to the source
exhibiting significant X-ray flux in the near future.
6 DISCUSSION
6.1 Constraints on the Be Star Mass
The mass function
f(M) =
4pi2(ax sin i)
3
GP 2orbit
=
(Mc sin i)
3
(Mc +Mx)2
(4)
provides a constraint on the companion star’s mass. HereMc
is the companion star’s mass and Mx is the pulsar’s mass.
The measured f(M) is 9.9 ±2.0 M. If we assume that the
pole of the binary orbit is randomly oriented and the pul-
sar’s mass is 1.4 M, a probability distribution for the com-
panion’s mass can be constructed. This is shown in Figure 12.
The probability peaks at 13.3M, with 50% probability in the
range of 9.9 - 19.1 M. The upper tail of the distribution ex-
tends to high masses, with 19.5% probability above 50 M.
The proposed classification discussed above of the com-
panion (B1V) would imply a mass of 16–18M which lies
within the 50% range, but some way from the peak of the
distribution. However, this may once more indicate the mis-
match between dynamical determined stellar masses, and
that expected based upon the spectral classification for OB
stars in the Magellanic Clouds (see also Coe et al. 2014 for
another example). Discrepancies of this kind between stellar
classification and observed luminosities plus inferred masses
& temperatures, have previously been reported for HMXB
companions by Conti (1978) and Kaper (2001).
6.2 Constraints on neutron star parameters
The estimated fit parameter m in Table 3 gives the relation-
ship between the spin-up rate ν˙ and C
ν˙ = (5.4± 0.3)× 10−9Hz s−1 ×
(
C
cm−2s−1
)6/7
(5)
We convert this to a relationship between spin-up rate,
ν˙, and luminosity, L, first determining the relationship be-
tween luminosity and BAT rate, and then applying Equa-
tion 5. Since there was no broad-band spectral measurement
made during the outburst, we compared the time-averaged
5-200 keV spectra of A 0525+26 measured with INTEGRAL
in February 2011 (Caballero et al. 2011) to the time-average
BAT count rate during the observation and found a ratio
of 1.2 × 10−7 erg. We believe the ratio for LXP 27.2 will be
within 30% of this value. For the distance to LXP 27.2 of
50 kpc this corresponds to a luminosity to BAT rate ratio of
3.6 × 1040 erg cm2. The peak BAT rate in Figure 9 therefore
corresponds to a luminosity of 1.3 × 1038 erg s−1. Applying
the luminosity to BAT rate ratio to Equation 5 we get the re-
lationship
ν˙ = 3.5× 10−11Hz s−1 × L6/738 (6)
where L38 is the luminosity of units of 1038erg s−1.
Comparing this with theoretical models which gives
ν˙−11 = 1.1ξ
1/7M
10/7
1.4 R
2/7
12 B
2/7
12 L
6/7
38 (7)
where ν˙−11 is the spin up rate in units of 10−11 Hz s−1, ξ is a
factor between 0.5 and 1 that modifies the inner radius of the
accretion disk, R12 is the radius of the neutron star in unites
of 12 km, andB12 magnetic field in unit of 1012 G. This model
can be derived from Equations 2-4 of Bildsten et al. (1997),
the assumption of a dipole magnetic field, and treating the
moment of inertia as that of a uniform sphere.
The relationships in Equations 6 and 7 can be brought
into concordance by changing some of the neutron star pa-
rameters from their unit values. However if we do this by
only changing the mass, the required mass is above 3M,
indicating a black hole. If we change only the magnetic field,
the cyclotron line energy is above 511 keVF. Bringing the neu-
tron star mass within the limits currently observed to be pos-
sible (e.g. Demorest et al. 2010; Antoniadis et al. 2013), we
find that a 2.0 solar mass neutron star with a 1013 G magnetic
field is a solution. This result adds to the increasing evidence
that magnetic fields exceeding the canonical 1012 G may be
present in such systems (e.g. Eksi 2014; Klus et al. 2013, 2014).
In fact, the value proposed here for LXP 27.2 of 1013 G fits
very well on the general period versus magnetic field plot for
Be/X-ray systems in the Small Magellanic Cloud (see Figure
6 of Klus et al. 2014).
7 CONCLUSIONS
LXP 27.2 is an interesting new Be/X-ray binary source in the
LMC. Its general behaviour is very similar to other such sys-
tems, but the detailed measurements reveal the possibility
of an exceptionally strong magnetic field in the neutron star
partner. Furthermore this is only the second system in the
Magellanic Clouds to have the mass of the OB star deter-
mined from dynamical measurements, and like the first one,
there seems to be significant discrepancies between the mass
estimates from the spectral class and the direct dynamical de-
c© 0000 RAS, MNRAS 000, 000–000
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termination. These results encourage closer looks at the other
systems when the opportunities arise.
8 ACKNOWLEDGEMENTS
The OGLE project has received funding from the European
Research Council under the European Community’s Seventh
Framework Programme (FP7/2007-2013)/ERC grant agree-
ment no. 246678 to AU. This work makes use of observations
from the LCOGT network, obtained through the Faulkes
Telescope Project. ESB is supported by a Claude Leon Foun-
dation Fellowship.
REFERENCES
Antoniadis J., et al., 2013, Sci, 340, 448
Bildsten L., et al., 1997, ApJS, 113, 367
Bird A. J., Coe M. J., McBride V. A., Udalski A., 2012, MN-
RAS, 423, 3663
Brown T. M., et al., 2013, PASP, 125, 1031
Caballero I., et al., 2011, ATel, 3204, 1
Camero-Arranz A., Finger M. H., Ikhsanov N. R., Wilson-
Hodge C. A., Beklen E., 2010, ApJ, 708, 1500
Coe M. J., 2000, in Smith M. A., Henrichs H. F., Fabregat
J., eds, ASP Conf. Ser. Vol. 214, The Be Phenomenon in
Early-Type Stars, IAU Colloquium 175. Astron. Soc. Pac.,
San Francisco, p. 656
Coe M. J., Edge W. R. T., Galache J. L., McBride V. A., 2005,
MNRAS, 356, 502
Coe M. J., et al., 2009, in van Loon J. T., Oliveira J. M., eds,
Proc. IAU Symp. 256, The Magellanic System: Stars, Gas,
and Galaxies. Cambridge Univ. Press, Cambridge, p. 367
Coe M. J., Bartlett E. S., Bird A. J., Haberl F., Kennea J. A.,
McBride V. A, Townsend L. J., Udalski A., 2014, MNRAS
(in press)
Corbet R. H. D., Coe M. J., McGowan K. E., Schurch M. P. E.,
Townsend L. J., Galache J. L., Marshall F. E., 2009, in Van
Loon, J. T., Oliveira, J. M., eds, Proc. IAU Symp. 256, The
Magellanic System: Stars, Gas, and Galaxies. Cambridge
Univ. Press, Cambridge, p. 361
Demorest P. B., Pennucci T., Ransom S. M., Roberts M. S. E.,
Hessels J. W. T., 2010, Natur, 467, 1081
Eksi K.Y., Andac I.C., Cikintoglu S., Gencali A.A., Gungor
C., Oztekin F., 2014, MNRAS (in press).
Evans C. J., Lennon D. J., Smartt S. J., Trundle C., 2006, A&A,
456, 623
Finger M. H., Beklen E., 2009, ATel, 2023, 1
Ghosh P., Lamb F. K., 1979, ApJ, 234, 296
Greiner J., Afonso P., Kruehler T., Rau A., 2009, ATel, 2013, 1
Klus H., Bartlett E. S., Bird A. J., Coe M., Corbet R. H. D.,
Udalski A., 2013, MNRAS, 428, 3607
Klus H., Ho W. C. G., Coe M. J., Corbet R. H. D., Townsend
L. J., 2014, MNRAS, 437, 3863
Krimm H. A., et al., 2009, ATel, 2011, 1
Krimm H. A., et al., 2013, ApJS, 209, 14
Lennon, D. J. 1997, A&A, 317, 871
Liu Q. Z., van Paradijs J., van den Heuvel E. P. J., 2005, A&A,
442, 1135
Liu Q. Z., van Paradijs J., van den Heuvel E. P. J., 2006, A&A,
455, 1165
Monet D. G., et al., 2003, AJ, 125, 984
Morgan, W. W., Keenan, P. C., & Kellman, E. 1943, Chicago,
Ill., The University of Chicago press [1943],
Negueruela I., 1998, A&A, 338, 505
Okazaki A. T., Negueruela I., 2001, A&A, 377, 161
Pietrzyn´ski G., et al., 2013, Natur, 495, 76
Reig P., 2011, Ap&SS, 332, 1
Richter, O.-G., Tammann, G. A., & Huchtmeier, W. K. 1987,
A&A, 171, 33
Schlafly E. F., Finkbeiner D. P., 2011, ApJ, 737, 103
Schmidtke P. C., Cowley A. P., 2009, ATel, 2012, 1
Stella L., White N. E., Rosner R., 1986, ApJ, 308, 669
Sturm R., Carpano S., Haberl F., Maggi P., Vasilopoulos G.,
2014, ATel, 6483, 1
Udalski A., Kubiak M., Szymanski M., 1997, AcA, 47, 319
Udalski A., 2003, AcA, 53, 291
Walborn N. R., Fitzpatrick E. L., 1990, PASP, 102, 379
Walker A. R., 2012, Ap&SS, 341, 43
Zacharias N., Finch C. T., Girard T. M., Henden A., Bartlett
J. L., Monet D. G., Zacharias M. I., 2013, AJ, 145, 44
This paper has been typeset from a TEX/ LATEX file prepared
by the author.
c© 0000 RAS, MNRAS 000, 000–000
